Synthetic estrogenic compounds, both steroidal and nonsteroidal, and radiation activate markers of C-type virus information in mouse uterine tissue. Both the group-specific viral antigen and the RNA-directed DNA polymerase can be detected within 4 days after stimulation. These observations strengthen the concept of host-modified control mechanisms for expression of C-type virus markers.
ute to the expression of C-type RNA virus markers, we investigated the influences of natural (estradiol-17B) and synthetic steroidal estrogens, synthetic nonsteroidal [diethylstilbestrol and dichlorodiphenyltrichloroethane(DDT) ] estrogenic compounds, and x-irradiation (1000 and 5000 rad) on the activation of two viral markers-the gs antigens and the RNA-directed DNA polymerase.
MATERIALS AND METHODS
Adult NIH Swiss mice, 55-85 days old, were ovariectomized at least 35 days before use. In the first series of experiments, 120 mice were randomly assigned to either control groups or to one of several steroid regimes. These regimes included one dosage level (1.0 isg/animal) of natural estrogen (estradiol-17B) and two dosage levels (1.5 and 6.0 pug/animal) of the following orally active synthetic steroids: mestranol; mestranol-norethynodrel; mestranol-norethindrone; ethinyl estradiol-medroxyprogesterone acetate, and medroxyprogesterone acetate. Estradiol-17B was administered in peanut oil by a single intramuscular (i.m.) injection of 0.1 ml; the synthetic steroids were given, via drinking water, at the dosage of either 0.5 or 2.0 ,g/day for a 3-day period. For the estrogen and combination (estrogen-progestin) regimes, dosage was calculated for the estrogen component, while for the progestin regime, dosage was calculated for medroxyprogesterone acetate. In the second series of experiments, 106 mice were used to examine the effect of diethylstilbestrol (0.1 and 1.0 Ag/day) and DDT (0.1, 1.0, and 10.0 mg/day) on uterine viral marker expression. These compounds were injected i.m. in 0. (6) . By use of antisera produced in rabbits and goats against Tween-ether extracted feline leukemia virus, complement fixation assays, and Ouchterlony diffusion tests, we have demonstrated that hormonally-activated uteri have interspecies-specific antigenicity (gs-3). In experiments designed to determine whether x-irradiation could activate gs expression in a manner similar to that noted in cell culture (7, 14) , 95 NIH Swiss mice were exposed to either 1000 or 5000 rad of whole-body irradiation. 6, 24, 72, and 96 hr after radiation exposure, the uteri of surviving mice were removed and assayed. t Estradiol-17jB administered as a single dose in 0.1 ml of peanut oil.
Reciprocal of the highest antigen dilution giving a 3+ positive reaction in the CF test.
RESULTS AND DISCUSSION
The data presented in Table 1 no uterotropic activity and, when administered even at the highest dosage (10 mg/day), it failed to induce detectable titers of gs antigen. The irradiation data presented in Table 3 demonstrate that uterine hypertrophy is not a necessary prerequisite for viral antigen activation. From these data, the activation of a stimulatory mechanism or of a repair mechanism or the inactivation of a repressor by irradiation should be considered. Since electron microscopy studies have not demonstrated the presence of whole virus, radiation may be functioning to derepress genetic information required for the partial synthesis of the murine C-type viruses. The absence of readily detectable mature C-type viruses in NIH Swiss mice may be due to an inability of this strain to produce intact virus (16) . Interestingly, all treatments that brought about an increase in uterine weight were also capable of influencing the extent of virus marker expression. This response was independent of an increase in protein concentration. Of the nonuterotropic compounds examined, however, only radiation, a treatment reported to elicit murine C-type virus production (8) , evoked viral antigen expression.
To further establish that the activation involves viral specific information, Table 4 reports the results of assays for virus-specific RNA-directed DNA polymerase in estrogenstimulated uterine tissue with poly(rA) oligo(dT), a template that shows some specificity for the viral enzyme (17) . In Table 5 , the murine C-type virus specificity of this polymerase is verified by the inhibition of enzyme activity with an antiserum prepared against partially purified mouse leukemia virus polymerase that distinguishes between viral and cellular polymerase (18) . The demonstration that IdU and BrdU activate viral genome expression in leukemic cells in culture, although providing strong evidence for the inheritance of viral information, does not in itself represent a normal physiological stimulus for genome activation. The hormonal and x-irradiation activation of viral antigen expression observed in our experiments may, however, represent physiological means for genome derepression.
The demonstration that both gs and RNA-directed DNA polymerase are activated by endogenous host endocrine stimuli lends further credence to the concept (6) that the expression of C-type virus genetic information is influenced by normal physiological hormonal controls. While marker expression is clearly occurring in the treated animals, it is not possible to determine whether the untreated animals are "switched Off," or whether they are producing these antigens at borderline detection levels of the presently available assay techniques. The latter suggestion may be inferred from our observation that 3 (Tables 1 and 2 ) out of 14 (Tables 1, 2 , and 3) control pooled uterine extracts exhibited a weak complement fixation response. Attempts to understand the mechanisms of C-type RNA tumor virus marker expression may identify efficient activating agents for virogenic and oncogenic information and, thereby, elucidate natural host control mechanisms responsible for regulation of genetic information.
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